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Abstract

Taking 15 towns and townships in Shishou City, Hubei Province as the research object, this study se-
lects five types of crops-rapeseed, cotton, vegetables, watermelon, and sesame-to construct a fuzzy
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linear programming model. Considering a budget elasticity formed by a 5% additional subsidy, a sat-
isfaction variable is introduced to transform the fuzzy constraints into a crisp linear programming
model. The results indicate that after introducing the membership variables, the optimization effect
of fuzzy linear programming is significantly superior to that of rigid linear programming. Further-
more, the findings demonstrate that fuzzy linear programming can improve the efficiency of land and
capital allocation under budget flexibility constraints, thereby providing a valuable reference for op-
timizing the planting structure of agricultural products at the county level.
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Table 1. Shishou city crop indicators

# 1 AEHRIEER

AW Fh oL TR PR () BIFPAE A (T) i aE (T ) SRR R (A TR
TR 766,000 550 450 181
Liii2¢d 139,000 1450 780 64
s 401,500 2800 3500 2680
)N 106,440 1850 2400 2790
ZIR 7480 480 650 124
Table 2. Township-level crop planting data (WGS84 coordinate system)
2. RIEYIIER 2 SEEIR(WGS84 IR F L)
HIX G i BRI A (RT)  ATRCERAS(TTT)  IBINAMN (5%) (J7T)
EL NI P 112.44747162 29.73484039 66,757 3900 195
KEitH 112.47596741 29.82856750 170,032 9880 494
IES:! 112.65380859 29.69741821 143,887 8320 416
R 112.53364563 29.70016479 203,208 11,700 585
i 22 4 112.42240906 29.64935303 99,168 5720 286
e P 112.28164673 29.68162537 85,916 4940 247
Mk T 11255184174 29.90100861 73,305 4160 208
AEHi s 112.35305786 29.60163116 69,750 4030 201.5
[Zuk:! 112.34516144 29.75303650 100,485 5850 292.5
LS ANIE 112.70874023 29.67132568 115,233 6630 3315
RIGMIF KX 11257896423 29.82067108 77,951 4550 2275
I 112.30567932 29.57691193 75,611 4368 218.4
/N FI4E 112.66822815 29.78736877 160,346 9360 468
W 112.42927551 29.88487244 97,706 5590 2795
S ANEAPAN 112.38859177 29.70033646 38,913 2210 110.5
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Table 3. Crop subsidy changes and fuzzy optimization results across townships

3. B ERIFMANERTE RIRMI LR

M X VS B itk [ 78I 2R TR A
LI i} 0 20,075 0 5347 0 28,490,820
R I Ja 0 18,847 0 7363 0 32,372,433
LRI F 0 0 14,277 0 0 49,968,750

KEitH i} 0 0 35,286 0 0 123,500,000
K Ja 0 0 37,050 0 0 129,675,000
Kbt F 0 0 36,168 0 0 126,587,500
W i} 0 0 29,714 0 0 104,000,000
W Ja 0 0 31,200 0 0 109,200,000
IEES F 0 0 30,457 0 0 106,600,000
IRFHE i} 0 0 16,636 38,065 0 149,580,669
IRFHEH Ja 0 0 23,101 31,442 0 156,313,645
IRFHH F 0 0 42,830 0 0 149,906,250
i 25 4 [:l} 0 0 0 30,919 0 74,205,405
i 25 e Ja 0 0 0 32,465 0 77,915,676
i 25 F 0 0 0 31,692 0 76,060,541
[ 2453 i 0 0 17,643 0 0 61,750,000
e R R J& 0 0 18,525 0 0 64,837,500
[ 2453 F 0 0 16,802 0 7480 63,667,750
TR il 0 0 14,857 0 0 52,000,000
M TR J& 0 0 15,600 0 0 54,600,000
BT F 0 0 15,229 0 0 53,300,000
AEHES i} 60,377 0 0 1893 7480 36,575,150
AEHES J& 58,827 0 0 3443 7480 39,597,650
AEti % F 68,441 0 1309 0 0 35,379,611
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ik
EZI=k::t [l 0 0 20,893 0 0 73,125,000
EZI=k:: J& 0 0 21,938 0 0 76,781,250
4 F 0 0 0 32,412 0 77,789,189
ML il 0 0 23,679 0 0 82,875,000
el J& 0 0 24,862 0 0 87,018,750
BEAE LR F 0 0 0 36,734 0 88,161,081
RIGMFF X i} 0 0 16,250 0 0 56,875,000
RIGMFF X Ja 0 0 17,062 0 0 59,718,750
RIGWIF R IX F 0 20,850 5859 0 0 36,769,250
EifliEa ! i} 16,386 0 123,81 0 0 50,708,434
1hSFE Ja 19,163 0 126,16 0 0 52,778,711
1hSFE F 46,459 0 68,64 0 0 44,931,014
/AT 14 i 0 0 33,429 0 0 117,000,000
/AT 14 J& 0 0 35,100 0 0 122,850,000
/AT 1 F 0 0 34,264 0 0 119,925,000
B il 0 0 0 30,216 0 72,518,919
B J& 0 0 0 31,727 0 76,144,865
Wi F 0 0 16,762 5602 0 72,112,064
BN il 38,138 775 0 0 0 17,766,728
BN J& 36,910 2003 0 0 0 18,171,895
BN F 0 0 8090 0 0 28,315,625
jeiarsirii

e

VE: 1% BT AR VR SR v e B IR S5 P N R # RSN
GS(2016)1609 5 [ krdEH B HIME, KB & ik
PETF AR T S 5 5

Figure 1. Comparison of expected revenue space between rigid
and fuzzy flexible planning in Shishou city
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